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(54) Textile Printing Process 

(57) A "wet-on-wet" process for the 
resist or discharge printing of 
synthetic textile materials uses alkaU- 
dischargeable disperse dyestuffs 
which are free from sulphonic acid 
and carboxylic acid groups, and free 



from carboxylic acid ester groups 
which if hydrolysed would leave 
carboxylic acid groups attached to the 
dyestuff molecule, and using sodium 
or potassium silicate as the alkali. 
The prints have much better definition 
than when conventional alkalies are 
used. 
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SPECIFICATION 
Textile Printing Process 

This invention relates to an improved process for the resist or discharge printing of synthetic 
textile materials. . . . _ 

5 Resist printing is a method of textile printing in which an undyed textile material is first printed o 

with a substance (the resist) which prevents the uptake or fixation of a subsequently applied dyestuff, 
so that there is obtained a white pattern on a coloured ground, or a pattern of contrasting colour to the 
ground by incorporating suitable dyestuffs or colour-producing substances in the resist print paste. 

Discharge printing is a method of textile printing in which dyed textile material is printed with a 
1 0 chemical composition (the discharge) that destroys the dyestuff locally to give a white pattern, or in 1 0 
which a second dyestuff, applied simultaneously with the discharge, produces a pattern of contrasting 
colour. 

United Kingdom Patent Specification No. 1 543724 described and claims a process for producing 
discharge printing effects in a coloured ground shade on a synthetic textile material, which comprises 
1 5 applying to that area of the material where the ground shade and the discharge effect are wanted one 1 5 
or more disperse dyes which contain at least one carboxylic ester group but are free from carboxylic 
acid and sulphonic acid groups, and in a separate stage applying to the material where the discharge 
effect is wanted a printing paste which is alkaline or becomes alkaline on heating or steaming and 
which does not contain any reducing agent, thereafter heating or steaming the material and thereafter 
20 washing the material. # 

The above process is typically carried out in the following 7 stages in which the textile material 

is: — 

1 . Printed with an alkaline print paste. 

2. Dried. 25 
25 3. Padded with the disperse dyestuff. 

4. Dried. 

5. Heat treated or steamed. 

6. Washed. 

7. Dried. 

30 Alternatively, stages 1 and 3 can be reversed, so that the dyestuff is applied to the textile material 30 

before the alkaline print paste. 

During stage 5, in which the textile material is subjected to the action of heat or steam, the 
disperse dyestuff in contact with the alkali is converted into a water-soluble form, whilst the disperse 
dyestuff which is not in contact with the alkali is fixed on the textile material. The water-soluble form of 

35 the dyestuff is then removed from the textile material by the washing treatment of stage 6. 35 
It would be desirable if, in the above process, the first drying operation (stage 2) could be 
eliminated so that stage 1 is followed immediately by stage 3. This "wet-on-wet" process would have 
the advantages that the process has one stage less, with consequent saving in drying plant occupation 
time, and also the saving in the energy used to effect drying. # 

40 However, using printing pastes containing the alkaline agents which are normally employed, i.e. 40 

sodium hydroxide, sodium carbonate, sodium bicarbonate or potassium carbonate, it is found that the 
"wet-on-wet" technique gives prints having poor definition, because the alkali bleeds out of the print 
paste during the subsequent drying and fixation stages to give an unsightly dull white halo at the 
boundary between the originally applied alkaline resist and the subsequently applied dyestuff. This 

45 effect is known as "haloing", and prints which exhibit it are not commercially acceptable. 45 
It has now been found that wet-on-wet resist or discharge prints having sharp definition between 
the different coloured areas of the print can be obtained if the alkali used in the print paste is sodium or 
potassium silicate. - 

According to the present invention there is provided a process for producing resist or discharge 

50 printing effects on a synthetic textile material which comprises applying to the textile material, in either 50 
order and without drying the textile material between the applications, (i) an alkaline printing paste 
containing sodium or potassium silicate, and which may contain one or more disperse dyestuffs free 
from sulphonic acid, carboxylic acid and carboxylic acid ester groups, the said dyestuffs being 
unaffected by alkali at the concentration present, and (ii) a printing paste or padding liquor containing 

55 at least one alkali dischargeable disperse dyestuff free fr m sulphonic acid and carboxylic acid groups 55 
and free from carboxylic acid ester groups which if hydrolysed would leave carb xylic acid groups 
attached to the dyestuff molecule, thereafter heating or steaming th material and th reafter washing 
the material. 

The alkali-dischargable dyestuffs which are used in the process according to the present 
60 inventi n may be broadly classified as f II ws: — 60 
A. Dyestuffs which contain ne r more lacton rings which open in th presence of alkali with 
formation of the water-soluble alkali metal salts of the c rresponding hydroxy carboxylic acid. Opening 
of the lactone ring may be accompanied by destruction f the chrom phoric system of the dyestuff. 
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Examples of this class are the dyestuff of the formula: 



0-<V«-0- a, -f>-'0 



Tellow 



O — C 



W 
O 



C O 



J 



which is disclosed in German Offenlegungsschrift 2440405, and the dyestuff of formula: 



Orange 




5 which is disclosed in UK Patent Specification No. 1 568231 . 

Also in this general class are the dyestuffs of the formulae: 



> r 




^^-^O CM ( Ui 2 \ 



Bluish-red 




Bluieh-red 




Bluish-red 



10 




Bluish-red 




Hluish-red 
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These unsymmetrically substituted compounds having the above-disclosed formulae may be 
obtained by reaction of equimolar quantities of hydroquinone and a compound of formula: 



COOB 

i 

CH— R 

I 

A 



wherein A is hydroxy!, 0-acyl or halogen; B is hydrogen, lower alkyl or aryl and R is phenyl which may 
carry one or more substituents, for example, lower alkyl lower alkoxy, hydroxy, chlorine or bromine. In 
this specification the term "lower alkyl" and "lower alkoxy" mean alkyl and alkoxy groups respectively 
which contain 1 to 4 carbon atoms. The reaction may be carried out either in the absence of a solvent 
or in the presence of a high boiling solvent such as di- or tri-chiorobenzene to give the intermediate of 
formula: 




10 10 

OH 

which is subsequently reacted with a compound of formula: 

COOB 
I 

CH— R 1 



wherein A and B have the previously define meanings and R 1 is phenyl which may carry one or more 
substituents, R 1 being different to R, to give a compound of formula: 




15 15 




which is then oxidised, preferably in situ by using nitrobenzene as reaction solvent or by treatment with 
an oxidising agent such as hydrogen peroxide in acetic acid, to give the desired dyestuff of formula: 



o — r 




There may also be used in the process of the present invention the dyestuff of formula: 

^ — r 

Orange 




which is disclosed in European Patent Publication No. 23080. 



20 
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Other dyestuffs in class A which may bo used in the present process are those which contain the 
c umarin ring system. 

B. Methine dyestuffs containing at least one 



CN 



CN 



5 group, for example the dyestuff of formula 

"I 



NC 



YtLlov 



which is disposed in French Patent Specification No. 1 55 1030. and the dyestuff of formula: 



which is disclosed in US Patent Specification No. 2850520. 



Yellow 



10 C. Azo dyestuffs derived from anilines having at least two electron-withdrawing groups ortho 
and/or para to the amino group as diazo components and para-coupling amine coupling components, 
for example 



CyhS 



CM 



Violet 



10 



Bluish-red 



N0 V 



15 — 

the first two of which are disclosed in UK Patent Specification No. 852493, and the last in UK Patent 
Specification No. 1050675. 

D. Dyestuffs containing groups which are capable of water-soluble salt formation in the presence 
of strong alkali, including azopyridone dyestuffs and dyestuffs containing phenolic hydroxyl groups or 
20 primary or secondary sulphonamide groups, for example: 20 

both of which are disclosed in UK Patent Specification No. 1 256093; the dyestuff of formula: 
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CM- 



CM ^ 

N0 V | 



Orange 



which is disclosed in UK Patent Specification No. 1 398741 ; the dyestuff of formula: 



5 nhSc^ 
which is C.I. Disperse Yellow 42; 




the dyestuff of formula; 



0<l Yellow 



which is disclosed in UK Patent Specification No. 1016246; 
the anthraquinone dyestuff of formula: 



O OH 




Orange 



Yellow 



O OH 

1 0 which is disclosed in French Patent Specification No. 1371 626, and the pyridone dyestuffs of 
formulae: 



CN 



Yellow 



10 



Yellow 



both of which are disclosed in UK Patent Specification No. 1 095829, am8flM ao « c 

botn OT w derjved from 2 . aminothioph enes as diazo components and para-coupling i amines as , 5 

coupling components, the thiophene nucleus being substituted by at least two electron-w.thdraw.ng 
groups, for example: 



^J^Xn- N-<Q~ N( W, ^oc^ Blue 



Bluish-green 



20 



NHCOCHj 

these dyestuffs being disclosed in UK Patent Specification Nos. 1 394367 and 1 394368, respectively. 20 
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F. Azo dyestuffs derived from 2-amino-5-nitrothiazofe as diazo component and a para-coupling 
amine as coupling component, for example the dyestuffs of formulae: 



0**^5 >= / 



which are all disclosed in UK Patent Specification No. 723933; 
the dyestuff of formula: 

C> Hi- 



Navy-blue 



Blue 



Blue 



Blue 



which is disclosed in US Patent Specification No. 2790791, and the dyestuff of formula: 



10 



OyW^^-^ y^zj \ CUi^tHCHCW^a Blue ifj 



which is disclosed in UK Patent Specification No. 840903. 

Also usable in the process and having excellent alkaline discharge properties are the 
miscellaneous dyestuffs C.I. Disperse Violet 88, CI. Disperse Yellow 1 80, C.I. Disperse Violet 48, C.I. 
Disperse Blue 92, CI. Disperse Yellow 93, C.I. Disperse Yellow 201 , C.I. Disperse Yellow 88, CI. 
1 5 Disperse Yellow 2 1 0, C.I. Disperse Red 203 and CI. Disperse Yellow 202. -j 5 

Other dyestuffs which may be used in the present process are those which discharge only 
partially (i.e. do not give a white discharge) and which do not leave a weak enough stain to allow all 
shades of illumination to be used, but which do show an even residual shade that allows the use of 
such dyestuffs for limited illuminated shades and which may be used for shading purposes. 
20 Examples of such dyestuffs are (with reference to the previously defined classes): 20 

In class A: 



Bluish-red 



which may be prepared as described previously for similar dyestuffs in Class A. 
In Class C: 
25 The dyestuff of formula: 




(( ^-N— M— ^ ^— NU^gJ, Blue 
which is disclosed in UK Patent Specification No. 1080480. 
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The dyestuff of formula; 



Greenish- 
navy 



Br 



which is disclosed in UK Patent Specification No. 952468. 
The dyestuff of formula: 

CM 



\=y \=f X CM >C^O CO CO^O-^ \\ 



Red 



which is disclosed in UK Patent Specification No. 1 22522 1 . 
The dyestuff of formula: 



Red 



which is disclosed in French Patent Specification No. 1264090; 
^ q and the dyestuff of formula: 



CM 



which is disclosed in UK Patent Specification No. 1 140214. 
in Class D: 

The dyestuff of formula: 

CJL 



Reddish-blue 



10 



15 



lellov 



which is disclosed in UK Patent Specification No. 825377; 
the dyestuff of formula: 

cx 



CI 

which is disclosed in UK Patent Specification No. 862269; 
2o the dyestuff of formula: 

^ CJL CX 



Scarlet 



5 ho-^^fN/=Nj_^^ 



Golden 
-cM yellow 



which is disclosed in UK Patent Specification No. 1020303; 
the dyestuff of formula: 



0>M 



OH * SO, 



Ydlov 



10 



15 



20 



25 which is disclosed in UK Patent Specification No. 847181 ; 



25 
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and the dyestuff of formula 

cm, 



OH 



OH 



which is disclosed in UK Patent Specification No. 1 1 7 1 803. 

Also included in the group of partially dischargeable dyestuffs are the miscellaneous dyestuffs of 
5 formulae: 



which is disclosed in UK Patent Specification No. 859899, and 




15 



20 



25 



Red 

which is disclosed in UK Patent Specification No. 1 027968, together with C.I. Disperse Red 72, C.I. 
1 0 Disperse Blue 1 39, CI. Disperse Orange 55, CI. Disperse Red 329 and CI. Disperse Violet 40. 10 
Anv dyestuff which undergoes chromophore destruction in the presence of alkali to an extent 
such as to make it suitable for a ground shade in discharge printing may be used in the present process. 

The sodium silicate which is used in the above process may be any of those grades of sodium 
silicate which are commercially available and is preferably a sodium silicate in which the molecular 
1 5 ratio of Si0 2 to Na s O is frorr 1 .65:1 .0 to 4.0:1 .0. The potassium silicate which is used preferably has a 
molecular ratio of SiO, to K-0 of from 2.0:1 to 4.0:1. 

The amount of sodium or potassium silicate which is used in the printing paste (i) must provide 
sufficient alkali to discharge the disperse dyestuff in the padding liquor or printing paste (ii), and may be 
from 50 to 300 parts by weight per 1000 parts by weight of printing paste. 
20 It is found that a sodium or potassium silicate having a high molecular ratio of Si0 2 to Na 2 u or 

K-0 can be replaced in the printing paste by a smaller quantity of sodium or potassium silicate having a 
lower molecular ratio of Si0 2 to Na 2 0 or K 2 0, without affecting the result. 

The printing paste containing the sodium or potassium silicate must also contain a humectant 
such as ethylene glycol urea or, preferably, glycerol, a dye solvent such as polyethylene glycol, for 
•25 example, a polyethylene glycol having a molecular weight in the region of 300, and a thickening agent. 
The latter must be stable to the other ingredients of the paste, and examples of suitable thickeners are 
starch derivatives such as starch ethers, carob-seed gum ethers, modified carboxymethylcelluloses and 
combinations of these, optionally in admixture with a water-in-oil or oil-in-water emulsion. 

The padding liquor or print paste used to apply the alkali-dischargeable disperse dyestuff should 
30 also contain a carboxylic acid, for example, citric acid, to prevent premature interaction of the dyestuff 30 
with the alkaline sodium or potassium silicate, and a thickener such as one of those thickeners already 
mentioned above. There may also be present any of those adjuvants which are conventionally 
employed in the application of disperse dyestuffs to synthetic textile materials from such media, for 
example, carriers, fixation assistants, level dyeing assistants, dispersing agents and antifoam agents. 
35 The heat treatment to which the textile material is subjected after the application of the print 35 

paste containing the sodium or potassium silicate and the print paste or padding liquor containing the 
disperse dyestuff can comprise a heat treatment for a short period at temperatures from 1 50 to 
220°C It is however, preferred to subject the textile material to a steaming treatment, for ea m P le ' 
saturated steam at 1 00°C for a few minutes followed by a dry heat treatment at 1 60° to 220 Cor 
40 superheated steam at 1 50° to 200°C, or the use of saturated steam under pressure at 115 to 1 50 C. 40 
The final washing stage of the process is conveniently carried out in the following sequence:— 

(i) Cold water rinse. 

(ii) Treatment in an aqueous alkaline bath at a pH above 8.0 and at a temperature from 50 to 

85 ° c - /LK 

(iii) Rinse in water at 60°C * 

(iv) Treatment in an aqueous bath containing 0.2% of sodium hydroxide and 0.2% of sodium 
hydrosulphite at 60°C 

(v) Treatment in an aqueous solution containing 0.2% of a non-ionic detergent at 60 u 

(vi) Cold water rinse. 



45 



50 after which the textile material is dried. 



50 
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The synethetic textile materials used in the process of the invention can be in the form of non- 
woven fabric, felt, woven or knitted goods, or carpets. As examples of synthetic textile materials there 
may be mentioned secondary cellulose acetate and cellulose triacetate, polypropylene, acrylic, 
polyamide, and preferably aromatic polyester textile materials. If desired, the synthetic textile material 
can be in the form of a blend or union with a cellulose textile material, for example a 
polyethyleneterephthalate/cotton blend or union. In the case of such blends or unions the alkali- 
dischargeable disperse dyestuff can be used together with a reactive dye whose reactive groups, such 
as sulphatoethylsulphone groups, form a dye-fibre bond with the hydroxyl groups of the cellulose textile 
material which is hydrolysed under the alkaline conditions in those areas where the alkaline print paste 
is applied, or a reactive dyestuff containing one or more phosphonic acid groups which does not fix on 
cellulose in the presence of alkali. 

The disperse dyestuff or dyestuffs which are optionally used in the alkaline printing paste 
containing sodium or potassium silicate can be any of the disperse dyestuffs not adversely affected by 
alkali which are conventionally employed in colouring synthetic textile materials. Examples of such 
dyestuffs are given in, for example, the Third Edition of the Colour Index which was published in 1971. 

The invention is illustrated by the following Examples in which parts and percentages are by 
weight. 



15 



Example 1 

A resist print paste comprising: 



Glycerol 

Polyethylene glycol (molecular weight 300) 
Sodium silicate (mol ratio SiO 2 :Na 2 0=2.05:1 .0) 
Solvitose C5 (12% solution; starch ether) 
Water 



80 parts 
80 parts 
160 parts 
570 parts 
1 1 0 parts 



20 



1000 parts 



25 



is printed on to a woven polyethylene terephthalate textile material, and without drying the textile 
material is then coated over all, including that part which has already been printed with the above 
resist paste, with the following print paste comprising: 
Dyestuff of the formula: 



Glycerol 
Citric acid 

Calgon PT (sequestering agent) 
Sodium m-nitrobenzenesulphonate 
Manutex F powder (sodium alginate thickener) 
Water to 



1 0.00 parts 



22.80 parts 
5.00 parts 
6.25 
30.00 parts 
50.00 parts 
1 000 parts 



30 



35 



40 



The textile material is then dried on drying cylinders for 2 minutes at approximately 95°C, high 
temperature steamed at 1 70°C, for 8 minutes., washed off using the six-stage washing sequence 
described above and finally dried. 

The resulting blue on white pattern has excellent definition. 

if the above procedure is repeated using sodium carbonate, sodium hydroxide or potassium 
carbonate in place of sodium silicate the resulting prints have poor definition, bleeding-out of the alkali 
producing an unacceptable duli white halo round the edge of the blue areas of the print. 

If the sodium silicate used in the above example is replaced by the same amount of a sodium 
silicate in which the molecular ratio of Si0 2 to Na 2 0 is 1 .65:1 .0 a similar result is obtained; the amount 45 
of this latter sodium silicate can also be reduced to 1 00 parts without adverse effect on the sharpness 
of the resulting print. 

Instead of the white resist print paste used in the first stage of this Example there is used a similar 
print paste containing, in addition to the ingredients specified above, one of the following disperse 
dvestuffs which are not sensitive to alkali: C.I. Disperse Yellow 63, C.I. Disperse Orange 96, C.I. 
Disperse Red 91, C.I. Disperse Red 210, C.I. Disperse Red 303, C.I. Disperse Blue 185, C.I. Disperse 
Blue 83, C.I. Disperse Red 1 1 , C.I. Disperse Blue 95 and C.I. Disperse Violet 26. In each case there is 
obtained a final print having the appropriately coloured pattern on a blue ground shade. The prints 
have excellent definition with no haloing effect, no bleeding of the illuminant dyestuff and with bright 
illuminant shades. 

The words "Calgon", "Manutex" and "Solvitose" are Registered Trade Marks. 



50 



55 
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Example 2 , . 

The procedure is repeated except that the dyestuff used in the second pnnt paste is replaced by 
an equal weight of any one of the other dyestuffs hereinbefore specifically identified. 

In each case there is obtained a pattern having excellent definition between the discharged and 
5 undischarged areas of the print. 

C,a ' m i S A process for producing resist or discharge printing effects on a synthetic textile material which 
comDrises applying to the textile material, in either order and without drying the textile material 
between the applications, (i) an alkaline printing paste containing sodium or potassium silicate and 

1 n which may contain one or more disperse dyestuffs free from sulphonic acid, carboxylic acid and 

carboxylic acid ester groups, the said dyestuffs being unaffected by aikah at the concentration present, 
and HI) a printing paste or padding liquor containing at least one alkali dischargeable disperse avostuTT 
free from sulphonic acid and carboxylic acid groups, and free from carboxylic acid ester groups which if 
hydrolysed would leave free carboxylic acid groups attached to the dyestuff molecule, thereafter 

-is heatinq or steaming the material and thereafter washing the material. 

2 A process as claimed in claim 1 wherein the alkali-dischargeable disperse dyestuff is selected 
from one of the following classes: . 

A Dyestuffs which contain one or more lactone rings which open in the presence of alkali with 
formation of the water-soluble alkali metal salt of the corresponding hydroxy carboxylic acid. 

20 B. Methine dyestuffs containing at least one 

CN 

/ 
=C 

\ 

CN 



15 



20 



C. Azo dyestuffs derived from anilines having at least two electron-withdrawing groups ortho 



group 

ancVo^para to^he amino group as diazo components and para-coupling amine coupling components 
25 D Dyestuffs containing groups which are capable of water-soluble salt format.on m the presence 2o 

° fStr ° E n Azo dyestuffs derived from 2-aminothiophenes as diazo components and para-coupling amines 
as coupling components, the thiophene nucleus being substituted by at least two electron-w.thdraw.ng 

30 grOUP p' AzQ dyestuffs derived from 2-amino-5-nitrothiazo!e as diazo component and a para-coupling 3C 

amine as coupling component. 

G. Miscellaneous dyestuffs selected from the dyestuff having the formula: 



the dyestuff having the formula: 



35 




-CO 



Red 



and C.I. Disperse Violet 88, C.I. Disperse Yellow 1 80, C.I. Disperse Violet 48, C.I. Disperse Blue 92, C.I. 
Disperse Yellow 93, C.I. Disperse Yellow 201 , C.I. Disperse Yellow 88, C.I. Disperse Yellow 210, C.I. 
Disperse Red 203, C.I. Disperse Yellow 202, C.I. Disperse Red 72, C.I. Disperse Blue 139, C.i. Disperse 
Orange 55, C.I. Disperse Red 329 and C.I. Disperse Violet 40. 
40 3. A process as claimed in claim 1 or claim 2 wherein the sodium silicate has a molecular ratio of 

Si0 2 to Na 2 0 from 1 .65:1 .0 to 4.0: 1 .0, and the potassium silicate has a molecular ratio of Si0 2 to K 2 0 
from 2.0:1.0 to 4.0:1.0. . . 

4. A process as claimed in any one of claims 1 to 3 wherein the printing paste containing the 
sodium or potassium silicate also contains a humectant and a thickening agent. 
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5. A process as claimed in any one of claims 1 to 4 wherein the printing paste containing the 
sodium or potassium silicate also contains a dye solvent 

6. A process as claimed in claim 1 substantially as hereinbefore described in either of the 
foregoing Examples. 

7. Synthetic textile materials whenever resist or discharge printed by means of a process as 5 
claimed in any one of the preceding claims. 

Printed for Her Majesty's Stationery Office by the Courier Press. Leamington Spa. 1981. Published by the Patent Office. 
25 Southampton Buildings. London, WC2A 1 AY, from which copies may be obtained. 
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